Insights into the lysine acetylproteome of human sperm.
Protein lysine acetylation is a dynamic and reversible post-modification that is known to play diverse functions in eukaryotes. Nevertheless, the composition and function of non-histone lysine acetylation in gametes remain unknown. In humans, only capacitated sperm have the capacity to fertilize an egg. In the present study, we found complex composition of lysine acetylated proteins in capacitated human sperm. In vitro fertilization inhibition assay by anti-acetyllysine antibody showed essential roles of lysine acetylation in fertilization. And inhibition of lysine deacetylases, the histone deacetylases, by trichostatin A and nicotinamide, could significantly suppress sperm motility. After immunopurification enrichment of acetylpeptides with anti-acetyllysine antibody and high-throughput liquid chromatography-tandem mass spectrometry identification, we characterized 1206 lysine acetylated sites, corresponding to 576 lysine acetylated proteins in human capacitated sperm. Bioinformatics analysis showed that these proteins are associated with sperm functions, including motility, capacitation, acrosome reaction and sperm-egg interaction. Thus, lysine acetylation is expected to be an important regulatory mechanism for sperm functions. And our characterization of lysine acetylproteome could be a rich resource for the study of male fertility. Mature sperm are almost transcriptionally and translationally silent, thus post-translational modifications play important roles in sperm functions. Till now, only two types of PTMs, phosphorylation and glycosylation, are well studied in normal human sperm based on large scale proteomics. In the present study, we established the acetylproteome of capacitated human sperm. Over 1000 lysine acetylated sites were identified. Bioinformatics analysis shows that lysine acetylated proteins participate in many biological events of sperm functions. We further provided functional data that the lysine acetylation is essential for sperm motility and fertilization using histone acetylase inhibitors and anti-acetyllysine antibody. These data can be strong evidences for the important function of lysine acetylation in human sperm.